INTRODUCTION
Many reports described Negative-Pressure Pulmonary Edema (NPPE) in many clinical situations. It develops soon after relief of acute obstruction of the upper airway, expansion of collapsed lung. It is commonly happen after laryngospasm during induction or emergence from anesthesia. [ 2 , 4 ] Markedly negative intra-pleural pressures during airway occlusion cause increased venous return and increased left ventricular after-load. The increased hydrostatic pressure gradient in the pulmonary capillaries leads to transudation of fluid into the alveoli. Hypoxemia and a hypoxia-induced hyperadrenergic state further promote edema formation. [ 5 , 6 ] Some reports indicated that NPPE may rarely fall into the category of diffuse alveolar hemorrhage (DAH) through damage of the pulmonary capillaries by mechanical disruption of the alveolar-capillary membrane, resulting in diffuse alveolar injury. [ 7 ] More usually, pulmonary edema is manifest, with fulfillment of the clinical, physiologic and radiographic criteria for acute lung injury (ALI) / ARDS. [ 7 , 8 , 9 , 10 , 11 ] Frank severe hemorrhages were reported after upper airway obstruction in a fit muscular patient who bitten his artificial airway.
The first report documented both bronchoscopic and computed tomography (CT) findings consistent with alveolar hemorrhage and capillary failure in this situation.
[ 12 ]
The current paper reviews the literature with the report of first observed case at KFMB of negative pressure hemoptysis in healthy man subjected to general anesthesia for arthroscopy.
CASE REPORT
A 27 y. old man was admitted for arthroscopy due to suspecting of lateral meniscus ligament tear. The patient had no history of any medical illness, was exposed to general anesthesia before but without any complications. Physical examination was un-remarkable. Anesthesia was induced with propofol 180 mg and fentanyl 100 mg and endotracheal tube placement was facilitated by cistracrium 10 mg, ventilation and intubation was easy. Anesthesia was maintained with Isoflurane 1.5%, nitrous oxide and oxygen, Morphine administered to total of 8 mg i.v. in incriminated doses.
Tourniquet was used on a pressure of 400 mm Hg for 75 minutes; the time of the procedure. At the end of the procedure the patient was given neostigmine and atropine for reversal of the muscle relaxant.
After recovery of the muscle power as monitored by nerve stimulator the patient bites on the endotracheal tube and start to struggle trying to take breathe against the obstructed tube.
During that time the patient started to develop hemoptysis pink, blood stained frothy secretions inside the tube. Suctioning those secretions was performed, encouraging the patient to open his mouth, anesthesiologist succeed in extubate him, supporting him with O 2 mask, some manual IPP ventilation.
Transferring the patient to recovery room fully conscious, with O 2 mask, full monitor, Sp O 2 dropped to 89% auscultation of chest revealed scattered wheezes; chest X-ray was done and revealed pulmonary patchy opacity mainly on the right side consistent with pulmonary edema. Therapy constituted nebulization with salbutamol 5 mg, lasix 120 mg, Hydrocortisone 100 mg. was given, cardiac and pulmonary consultations were done. The patient start to improve after supportive treatment, Sp O 2 reached 97% before discharging the patient from recovery room. It was noticed that cough, pinkish sputum was stopped. ECG done was normal. Patient care was transferred to pulmunologist's care that followed him in the ward till his discharge from the hospital. The present case involved a healthy young man occurred after the patient has bitten on the endotracheal tube on emergence of anesthesia. The hypoxemia, the respiratory distress the pulmonary edema which appeared as hemoptysis confirmed the diagnosis, The explanation can be the result of marked negative intrapleural pressures during bitten tube occlusion cause increased venous return and increased left ventricular afterload. The increased hydrostatic pressure gradient in the pulmonary capillaries leading to transudation of fluid into the alveoli. Hypoxemia and a hypoxia-induced hyperadrenergic state further promote edema formation. Some reports indicated that NPPE may rarely fall into the category of diffuse alveolar hemorrhage (DAH) through damage of the pulmonary capillaries by mechanical disruption of the alveolar-capillary membrane, resulting in diffuse alveolar injury. More usually, pulmonary edema is manifest, with fulfillment of the clinical, physiologic, and radiographic criteria for acute lung injury (ALI) / ARDS. [ 7 ] Upper airway obstruction from glottis closure leads to marked inspiratory efforts, which generate very negative intrathoracic pressure. This may cause pulmonary edema. During episodes of upper airway obstruction, inspiratory efforts against a closed glottis may result in markedly negative pleural pressures (>-100 cm H2O), which tend to increase left ventricular preload and afterload. In addition, altered pulmonary vascular resistance by hypoxia and increased adrenergic state may result in right ventricle dilation, interventricular septum shift to the left and left ventricular diastolic dysfunction. These changes associated with increased left heart loading conditions (which both enhance microvascular intramural hydrostatic pressure), together with negative pleural pressure transmission to lung interstitium. [ 20 ] and, rarely, hemoptysis (which decreases extramural hydrostatic pressure), may result in a marked increase in transmural pressure, fluid filtration into the lung (Starling equation), and the development of pulmonary edema. [ 19 , 20 , 21 ] and capillary failure [ 22 , 23 ] This was confirmed by animal model study [ 20 ] Very few reports on hemoptysis and alveolar hemorrhage in the setting of negative pressure pulmonary [ 15 , 20 , 21 , 23 ]. This strongly suggests, on bronchoscopy, that large intrathoracic negative pressure swings may also cause capillary failure in humans [ 22 ] It is manifested as diffuse punctuate hemorrhages throughout the tracheobronchial tree suggesting that the systemic bronchial circulation may also be affected.
DISCUSSION
The radiographic findings associated with postextubation pulmonary edema have been reviewed [ 15 ] CT scan sections displayed a striking preferential central and nondependent distribution of ground-glass attenuation (edema/hemorrhage) that parallels the pleural and interstitial pressure gradients. Both pressures tend to be more negative in the central and nondependent regions than in the dependent and peripheral lung regions, respectively, and those regional pressure differences tend to increase with inflation and inspiratory effort [ 20 ] . As a result, the interstitial and, therefore, perivascular pressures tend to decrease the most in the central and nondependent regions, and the transmural vascular pressure changes and capillary stress should be maximal in those regions. This could explain the striking distribution of lung edema and suggests that extramural pressure changes are instrumental in the development of pulmonary edema and capillary failure. If confirmed by other reports, this distribution of edema may be of diagnostic value. Usually, however, the diagnosis is not difficult, especially if rib retraction with poor air movement, laryngospasm, stridor, or all three are recognized.
In conclusion, negative pressure pulmonary edema. Unlike with other forms of pulmonary edema, should be recognized as one of the conditions that may manifest as alveolar hemorrhage likely caused by capillary failure [ 12 
